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TITLE OF THE INVENTION 

Noise Level Updating System 

BACKGROUND OF THE INVENTION 
5 The present invention relates to a noise level updating system for 

reducing a noise component included in an input signal. 

Heretofore, a noise reduction system, wherein a signal component 
having a level lower than a predetermined level is cut as noises, is 
known. 

10 The present applicant has disclosed a noise reduction system in the 

Japanese Patent Application Laid Open (Japanese Patent 

Application 9-31023 1). In the system, a noise level of a sound portion 
of an inputted music signal is detected by a noise analysis section, a 
signal lower than the noise level is cut. 

15 The noise analysis section will be described with reference to Fig. 

4. A high frequency component higher than 13KHz is extracted from 
an input signal Si by a high pass filter 1 to produce a high pass signal Sh. 
The high pass signal Sh is converted to a rectified signal Shn by a 
rectifier circuit 2, and a low frequency region (an envelop component of 

20 the rectified signal Shn) is extracted by a low pass filter 3 to produce an 
extracted signal Sin which is inputted in a level analysis circuit 4. 

On the other hand, the input signal Si is also applied to a rectifier 
circuit 5, thereby producing a rectified signal Sin which is fed to a low 
pass filter 6 to produce an extracted signal SI. The extracted signal is 

25 fed to the level analysis circuit 4. The level analysis circuit 4 samples 
signals Sin and SI and holds a minimum value, and produces the 
minimum value as a noise level detecting signal Sa based on the 
extracted signals Sin and Si. 
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Referring to Figs. 5a to 5c, Fig. 5a shows a waveform of an entire 
frequency region of the input music signal Si, and Fig. 5b shows signals 
Shn (solid line), Sin (dotted line). 

Fig. 5c shows a waveform of the signal Sa. As shown in Fig. 5c, 
5 the level analysis circuit 4 produces a minimum value at every sampling 
timing as the signal Sa. Last of all, the minimum value signal Sa is 
held constant. 

However, since the minimum value signal Sa is held constant, 
noises can not be reduced when the level of the noises heightens. 

10 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a noise reduction 
system which may remove noises even if the level of noise changes. 

According to the present invention, there is provided a noise level 
1 5 updating system comprising, detector means for detecting a noise level 
of an input signal, a noise level holding section for holding a noise level 
detected by the detector means as a reference value, determining means 
for determining updating of the noise level held in the noise level 
holding section based on a plurality of subsequent noise levels and 
20 updating means for updating the held noise level in accordance with 
determination of the determining means. 

The determining means determines the updating of the held noise 
level when the difference between the subsequent noise levels is smaller 
than a predetermined value and the difference between the held noise 
25 level and the subsequent noise levels is larger than a predetermined 
value. 

In another aspect of the present invention, the determining means 
determines the updating of the held noise level when the difference 
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between an average value of the subsequent noise levels and the held 
noise level is larger than a predetermined value. 

These and other objects and features of the present invention will 
become more apparent from the following detailed description with 
5 reference to the accompanying drawing. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram showing a system of the present 
invention; 

10 Fig. 2 is a flowchart showing the operation of the system; 

Figs. 3a and 3b are time charts of the operation; 
Fig. 4 is a block diagram showing a conventional system; and 
Figs. 5a to 5c show waveforms of signals in the system of Fig. 4. 

1 5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to Fig. 1, the high pass filter 1, rectifier circuit 2 and low 
pass filter 3 are the same as those of Fig. 4. 

The output signal Sin of the low pass filter 3, which represents a 
noise level is applied to a first minimum value hold section 7 and a 
20 second minimum value hold section 8. 

The first minimum value hold section 7 samples a high frequency 
component of the music signal at every T-HOLD time (Fig. 3b) and 
holds a noise minimum reference value A (Figs. 3a, 3b). 

The noise minimum reference value A is fed to a comparator 10 
25 and a gain calculator 1 1 . The gain calculator 1 1 calculates the gain of 
the music signal and applies the gain to a noise reduction system (not 
shown). 

The second minimum value hold section 8 also samples a high 
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frequency component of the music signal at every T-HOLD time (Fig. 
3 b) and holds a noise minimum reference value B as a real time 
reference value (Fig. 3b). A reset circuit 9 resets the output signal of 
the second minimum value hold circuit 8 at every T-HOLD time, and 
5 calculates an average value of values at every three times. The 
average minimum value B is fed to the comparator 10. 

The comparator compares the value B with the value A. When 
the difference A N between values A and B is larger than a 
predetermined value, the value A is updated to the value B. 
1 0 The operation of the system will be described with reference to the 

flowchart of Fig. 2. 

At a step SI, the minimum value A is held at the first hold section 

7. 

The value A is applied to the noise reduction system through the 

1 5 gain calculator 1 1 . 

At a step S3, the second hold section 8 holds the minimum value B 
at the real time. It is determined whether the predetermined T-HOLD 
time for the sampling time for detecting the real time minimum hold 
value B has elapsed at a step S4. When the time elapses, the program 

20 proceeds to a step S5. At the step S5, it is determined whether the 
difference between an n-th minimum value and a (n-l)th minimum 
value, and the difference between the (n-l)th minimum value and a (n- 
2)th value are smaller than a predetermined value. When it is the case, 
namely noise levels are substantially constant, an average value of the 

25 minimum values of nth, (n-l)th and (n-2)th is calculated at a step S6. 

At a step S7, the nth value is changed as the (n-l)th value, the (n- 
l)th value is changed as the (n-2)th value, and the nth value is cleared 
for holding a new value B at a step S3 as described later on. 
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At a step S8, it is determined whether the difference between the 
minimum value A and the average value is larger than a predetermined 
value. When the difference is larger than the predetermined value, the 
minimum value A is updated to the average value at a step S9. 
5 At a step S10, when the end of the operation is instructed, the 

program ends. If the end is not instructed, the program returns to the 
step S3, where a new minimum value B is held as an nth value. 

In accordance with the present invention, the minimum reference 
value A is always compared with the real time reference value B and 
1 0 the reference value A is updated with the reference value B. Therefore, 
noises can be exactly removed even if the noise level changes with 
time. 

While the invention has been described in conjunction with 
preferred specific embodiment thereof, it will be understood that this 
15 description is intended to illustrate and not limit the scope of the 
invention, which is defined by the following claims. 
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What isydaimed is 

A noise level updating system comprising: 
detector means for detecting a noise level of an input signal; 
a noise level holding section for holding a noise level detected by 
5 the detector means as a reference value; 

determining means for determining updating of the noise level held 
in the noise level holding section based on a plurality of subsequent 
noise levels; and 

updating means for updating the held noise level in accordance 
1 0 with determination of the determining means. 

2. The system according to claim 1 wherein the determining 
means determines the updating of the held noise level when the 
difference between the subsequent noise levels is smaller than a 
predetermined value and the difference between the held noise level and 

1 5 the subsequent noise levels is larger than a predetermined value. 

3. The system according to claim 1 wherein the determining 
means determines the updating of the held noise level when the 
difference between an average value of the subsequent noise levels and 
the held noise level is larger than a predetermined value. 
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NOTSK T vRVFT , T TPD ATTNG SYSTEM 
Abstract of the Disclosure 

A noise level of an input signal is detected, and a detected noise 
5 level is held in a noise level holding section. The held noise level is 
updated when a subsequent noise level largely changes. 
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